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Guidelines for Handling and
ESD target levels of Semiconductor Devices

Introduction

ESD (electrostatic discharge) control for semiconductor devices is measured to prevent ESD breakdown in

the production process (especially assembly, test and shipping) of semiconductor supplier and the

assembly process of electronic devices of semiconductor device users (hereinafter referred to the

“semiconductor handling processes”).

For the ESD phenomena in the semiconductor handling processes, therefore, semiconductor suppliers had

conducted ESD tests for the three models (HBM [Human Body Model], CDM [Charged Device Model], and

MM [Machine Model]) and designed semiconductor devices so that they would not be failed by target

condition of each ESD models.

In the semiconductor handling processes, on the other hand, ESD control is applied based on the

descriptions of IEC 61340-5-1 and such standards as RCJS-5-1 that are based thereon.

As above, semiconductor suppliers have deeply designed semiconductor devices not to fail by ESD target

level and controlled the handling processes to eliminate failure caused by ESD.

However, there are some problems as follows:

(1) While semiconductor devices downsizing is still progressing, various ESD protection design are
proposed to meet ESD target level. On the other hand, the certain protection device area is required to
not to fail in the point of breakdown energy consideration for ESD. Therefore, this has interrupted the
semiconductor devices downsizing since the 130-90 nm generation (since 2000 or so).

(2) Taking into consideration the ESD phenomena in the semiconductor handling processes, the target
level for the actual ESD tests are excessive. In particular, the MM is inappropriate as the ESD test. In
addition, it is necessary to mitigate the target level for the HBM and the CDM.

(3) It has been clarified that if the basic ESD control is performed in the semiconductor handling
processes, no problem should result from lowering the ESD target levels. No evident relationship is
found between the market failure return rate and the ESD breakdown voltage.

(4) In the background, the EOS (electrical overstress) failure is confused with the ESD failure, and it is
wrongly understood that this failure is caused by the low ESD breakdown voltage. This is why the
current ESD test models and the ESD target level have been maintained.

Under these circumstances, the JEDEC-related semiconductor suppliers, including the United States, have

immediately started reviews, such as mitigation of the ESD target level, and this is one of the reasons why

the Japanese semiconductor suppliers, who still conform to the conventional ESD target level, lose
competitiveness.

These Guidelines first describe the ESD phenomena occurring with the semiconductor processes, their

mechanisms, and the differences from the EOS failure. It then describes the details of the

above-mentioned four problems and lastly proposes the optimum ESD control conditions and the ESD
target levels based thereon.
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N R T /N4 2D ESD (Electrostatic Discharge : §#eE<LFE) *HRIL, FEKT A A £ TOERET
R OB R — Y TOEAFEIROAPE TR (LI, FEIROIY VTR & FES) 1281T 25 ESD i 4
i< &2 HME LTS, T, FEROIY ) T TO ESD Hl4:(Z%f L C, HBM (Human Body
Model : AKEF /L) , CDM (Charged Device Model : 7 /3 A AHEET /L) , MM (Machine Model : <
VETIV) D 3OO ESD RER ATV, TNEIUCEEE S EAECHHE LW & ) ICGH 21T T &
77

—J5, PEEROEY O TFE T, IEC 61340-5-1 & ZHUICHERLL TV 5 RCISS-1 & THE STV D
NEICHE > THEXEEZ LTV 5,

ZO X HITERFNT XL D ESD it EOfElk & B ) TR TOFREKE OB IZ L - T, ESD &R DOk
I FIEB A T o TE T,

LALRn D, BUFICART WL D20 MEIZE R LTV 5,

1) TA ZAOWHMEAET e, Fkx 72 ESD fRER AR EIN TV 523, BiEL 725 ESD fit& o = x
IV —THEERT NA A ZMWIE L 720K 9 IRET 272912, ESD Ri#FH 11X — EOHFENLE T, 130
~90nm HARLIRE (38 K% 2000 4FE) 235 4 A A i/ hOEE & 7e o> T %,

Q) FEEOEY PN TRRICIIT D ESD FRE2E[ET 5 &, BLRoO ESD RER DIt &L EILHEITH 5,
FFlZ, MM X ESD ik & L Cidibl cix7zvy, £72, HBM & CDM Ot &FEMEITEMT 5 LER H
2

3) FEEOEY O TR TEARZ ESD FHMTHhICWiLE, ESD Mi&Es FIFCHRER W &
Do TElz, £, MSGSEEIR L L ESD Mt &I /e fHRE 2 i S v 7euy,

4) 5O FEITIEL, EOS (Electrical Over Stress : R A—/3— 2 kL A) filf#E)% ESD filtl & jRF &
U, ESD MHEMENTZOE Z > TV D & OREiEN S, Bk ESD iBRT 7 /L & ESD M EILEN 4 A
ETHERF STV S,

ZO LS RO, KkEEWD LT 5 JEDEC (ZBH T 5 8K 77 A YT 6 < ESD (it &5 1E
KIE D LB L 21T > TE Y, 16K 5 D ESD Mt EEUEIZHE > T\ D B ARDNSERY 7T A YN 5ig 1%
KIRKD—>& 72> TW D,

KITA RTA %, FTERAINEHER LRNTIHAET D ESD FRE AN =ALEOS LDENEZIRRD,
T R 4 DORMBEOREM A fEFL L, eI IE72 BSD FELARMFNEA & Z Ui U7z ESD (it & O i
HEEET 5,
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